A subcellular fraction containing particles showing the characteristics of lysosomes has been isolated from the corpus luteum of the sheep. Histochemical and biochemical observations have demonstrated that the lysosomes increase in size and fragility late in the oestrous cycle. Similar changes were not found in the corpora lutea of pregnant animals.
INTRODUCTION
The corpus luteum of the non-pregnant sheep undergoes rapid involutionary changes at the end of the oestrous cycle. In less than 24 hr. the lutein cells regress and the secretion of progesterone falls from the high level characteristic of dioestrus to almost undetectable values in oestrus (Edgar & Ronaldson, 1958;  Deane, Hay, Moor, Rowson & Short, 1966) . In the pregnant sheep, on the other hand, such luteal regression does not occur and the corpus luteum remains fully functional for almost the entire period of gestation.
The exact nature and sequence of the retrogressive changes which occur in the lutein cells of the non-pregnant sheep are not clearly understood, but they are known to occur quickly and in a highly selective manner. Since lysosomes play an important role in cellular degeneration it seemed likely that they might be involved in luteal regression. Moreover, the rapidity with which this process takes place in the sheep suggested that a study of the luteal tissue might throw light on some of the basic mechanisms underlying cellular involution.
The main object of the present study was to determine the lysosomal changes that occur in the corpus luteum of the sheep during the oestrous cycle and in early pregnancy, and to relate them to morphological and chemical changes that take place within the lutein cell.
MATERIALS AND METHODS

Animals
The experiments were carried out on corpora lutea removed from the ovaries of 22 non-pregnant and three pregnant Welsh Mountain sheep. The occurrence of regular oestrous cycles in these animals was checked before the experiments were started.
The onset of oestrus was determined to the nearest 8 hr. ; ovulation occurs 24 hr.
later on day 1. The corpus luteum thus formed regresses in non-pregnant sheep late on day 15; on day 16, after the onset of the next oestrus, the corpus luteum becomes a corpus albicans. In pregnant sheep the corpus luteum remains functional almost to the end of pregnancy.
In this study corpora lutea were removed from non-pregnant sheep between days 11 and 15, and corpora albicantia were obtained on day 16 . Corpora lutea were removed from pregnant sheep on the 25th day of gestation.
Surgical procedures A strictly controlled procedure was adopted for the removal of the ovary containing the corpus luteum. Anaesthesia was induced with sodium pentobarbitone (22-5 mg./ kg.) given intravenously. After incubation, and within 5 min. of induction, the sheep was placed on a fluothane-oxygen mixture. The reproductive tract was exposed through a mid-line incision and 10 min. after the injection of sodium pentobarbitone, the ovarian blood supply was clamped off and the ovary was removed quickly.
Immediately after removal of the ovary, the corpus luteum was dissected out. Half was used for histological and histochemical examination, and the remainder for estimation of lysosomal enzyme activity and nucleic acid content by biochemical methods.
Histological methods A small piece of luteal tissue was fixed for 24 hr. in a mixture of ethanol, formalin and acetic acid (85:10:5), then dehydrated and embedded in paraffin wax. Sections, 6 y in thickness, were stained with Delafield's haematoxylin and chromotrope 2R.
Histochemical methods
Acid phosphatase
The activity of this enzyme was followed by two methods ; a rigorous time schedule was adhered to throughout both procedures.
(i) Burstone (Burstone, 1958a, b (ii) Bitensky's method. A histochemical assessment of lysosomal fragility is obtained by this technique (Bitensky, 1963) Silcox, Poulter, Bitensky & Chayen (1965) and Chayen, Bitensky & Wells (1966) .
Sections were incubated at 37°for 5, 10, 20, 30, 45 and 60 min. at pH 5-0 in a medium containing sodium /?-glycerophosphate as substrate. The composition of this medium and the subsequent procedure for visualizing acid phosphatase activity have previously been described by Bitensky & Cohen (1965) . NaF at a concentration of 0-01 m was added to the medium in which control sections were incubated.
Lipids
Frozen sections of unfixed or formalin-fixed tissue (handled as previously described for the demonstration of acid phosphatase activity) were cut at 8 y, and stained with Oil red O in 60% aqueous triethyl phosphate (Gomori, 1952 (1945) with ice cold 5% trichloracetic acid. After extraction with ethanol and ether, DNA was determined in the hot trichloracetic acid extraction by Burton's (1956) modification of the Dische method. RNA was measured by reaction with orcinol (Mejbaum, 1939 
RESULTS
Histological observations
The histology of the sheep corpus luteum during the oestrous cycle has previously been described by Deane et al. (1966) . In the present study, particular attention was paid to changes associated with luteal regression which begins on day 15. The most obvious early indication of the regressive process is nuclear pycnosis, followed rapidly by nuclear fragmentation. Corpora lutea were classified (Table 1) fig. 1 ) is relatively constant between day 11 and day 15, group A, but rises steeply during luteal regression (day 15, group B and day 16). The highly significant dif¬ ference in this ratio between actively secreting luteal tissue (day 11 to day 15, group A) and the regressing glands (day 15, group B and day 16) is shown in Table 3 . The mean ratios (F : F + B) in the actively secreting tissue are 36-8 + 0-6 and 43-5 + 2-0 for the protease and phosphatase respectively ; the comparable ratios in the regressing glands are 61-7 ± 0-8 and 66-8 ± 3-1.
Lysosomes from the corpora lutea of pregnant animals did not show any such increase in fragility to the stress of homogenization (Table 1 and Text- fig. 1 ).
Correlation of histochemical and biochemical results
The histochemical fragility test of Bitensky (1963) as used in this study gave results similar to the biochemical assay of lysosomal fragility (Table 1) The concentration of nucleic acid in the luteal tissue is given in Table 1 . The mean pDNA:wet wt. ratio was slightly higher in the regressing corpora lutea (0-19) than in fully active glands from the non-pregnant sheep (0-15). This difference could be accounted for by the loss of cellular material during regression, since the mean PRNA:PDNA ratio in the regressing corpora lutea (2-7) was slightly lower than that for active corpora lutea (3-3). However, the significance of this result is doubtful in view of the large variation found in the regressing tissue (Table 1) . DISCUSSION A subcellular fraction containing particles with the characteristics of lysosomes (de Duve, 1959) has been isolated from the corpus luteum at different stages of the oestrous cycle. The biochemical studies, together with the histochemical observations, demonstrate that the lutein cells are richly endowed with lysosomes. These particles undergo marked changes in functional activity in late dioestrus. The increase in lysosomal activity is one of the earliest changes associated with luteal regression and is thought to play an important part in the involution of the corpus luteum of the non-pregnant sheep.
The sites of acid phosphatase staining observed in the histochemical preparations may correspond to the electron-dense particles of 0-3-0-5 y diameter previously seen in electron micrographs of lutein cells of the sheep (Deane et al. 1966 ). The apparent increase in the size of the lysosomal particles on day 15-16 may be related to the formation of autophagic vacuoles. In the light of the present study, the electron micrographs of Deane et al. (1966) , together with recent unpublished material of the same authors, were further examined ; in the micrographs of regressing corpora lutea numerous autophagic vacuoles were seen. The presence of an increased number of these vacuoles might at least partially explain the increased fragility of the lysosomal population after day 15. A striking feature of luteal regression in the non-pregnant sheep is the rapidity with which it occurs: on day 15 the synthesis and secretion of progesterone falls in less than 24 hr. from a maximum level to an almost undetectable one (Edgar & Ronaldson, 1958; Short, 1964) . This drop in secretory activity is accompanied by cytological and histochemical changes which are initially localized in the lutein cells themselves (PL 2, figs. 9, 10). The increase in the fragility of the lysosomes, ob¬ served on day 15, may well be associated with both the rapidity and the specificity of luteal regression.
In the rat, lysosomes have been shown histochemically to be present in the lutein cells and also in associated macrophages, and it has been suggested that these lyso¬ somes may play a part in luteal regression (Novikoff, 1960; Lobel, Rosenbaum & Deane, 1961) . However, in the rat, in contrast to the sheep, it appears that much of the lysosomal enzyme activity is localized in the invading macrophages, rather than in the lutein cells themselves (Banon, Brandes & Frost, 1964) .
It has been established in the sheep that involution of the corpus luteum at the end of the oestrous cycle is dependent upon the presence of the non-pregnant uterus (Wiltbank & Casida, 1956 ; Denamur & Mauleon, 1963 ; Moor & Rowson, 1964) . It has, moreover, been found that the corpus luteum is affected more markedly by the lytic influence of the adjacent uterine horn than by that of the contra-lateral uterine horn (Dingle, Fell & Coombs, 1967) . This concept might provide a mechanism for antibody involvement in luteal regression. Another possible indirect yet cellspecific mechanism involving lysosomes could be related to the inhibition of pro¬ gesterone synthesis or secretion. Thus, cessation of steroid release might lead to autophagic changes in the cell in a manner somewhat similar to that seen in the mammotrophic hormone-producing cell of the lactating rat after removal of suckling young (Smith & Farquhar, 1966 
